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ANALYZING?WERS FOR
THE TEREE-WJCLEW BREAKUP REACTION ‘H(~, p)pn

AT 16 HeV4

Ronald E. Brown, 0. (3. Ohlaen, F. D. Cwrell, l?. A. Hardekopf
and Nelson Jamie

Los Alams Soientifio hboratory
Loa Alamoa, New 14exioo 87545, USA

We have measured the analyzing powers Ay, Axx, A
YY ‘

and Axz for

the klnematioally incomplete three-nuoleon breakup reaotion lH(~,p)pn
at ● deutoron bombardi g

$?
nergy of 16.o HeV. Similar data for the

lH( ,p) H were obtained at thu asme t!.m60.elaatia aottterlng Data
wore aoquired at laboratory angles between 15.0°and 42.5 , The
deteoted proton oontinua extended over a range in exoit~tion energy
Sa for tho rasidual pn syctem, uhioh varied with angle from Et z
O-2.6 MoV at 15.0° to E- I 0-0.2 HoV at 42.5°.

The ●xperiment was perfomed at the Loo Alamos %Lentifio
Laboratory Van de Oraaff faoilityl ●nd made use of the LUb-shift

r
larlzed ion souroe? A doutaron beam in the intensity range

-120 nA was inoident on ● hydrogon gas target looated in the
‘auparoube “ aoattering ohamber.3 The fraotion of tho total beam that
ua.s polarized was detomined by the quenoh-ratio teohniou~~ and thin
fraotion typioally had valuoa near 0.82. Protons were idontific’< in
two U-E detector ●assrnblios plaoed symmotrloally to the left ●nd
right of tha inoident beam dlrootlon. The dat~-taking prooedur~ was
● modified voraion of the threa-~pin-mtate method.6 The proton lab
●morgy resolution was ●bout 140 koV, ●s inforrod from tho ●nergy
vidth Of tho ●laetio _l’5up. Th tranalatoa into @n Il. resolution in
tho rang. 70-90 koV. An ●norgy oalibrhtion was oarriod out for ●aoh
da:ootor ●sa.mbly by measuring th~ ~sition of tho ●laatio proton
group in th~ apootrm au tho dotootor cagloa woro varied ovor a range
largo sough to yield proton ●noriioa appropriate for a.nalyaia of the
oontlnu~ dmta. Data tables ~nd ●n ●xtonded disouosion of tho
●xporimmt aro #ivau in ● Los Alamos report.’

Tho breakup ●na?ysing powor that sttaina tho
18 Ax~. In ?ig. 1 we show Axz at 2’7.S0 (lab)

●xoitation ●norw B-. Data analyzed uming ●-ing
of both 0.1 and 0.2 MoV aro shown. On. readily
suffioiont ta uao a 0.2-HeV bin to roprosont tho EM

largest magnitude
am ● funotion of

widths (bin.) AE’
●oos thmt it 18

dopondenoo, At
●
Work supportod by t-ho US Dopartmont of hl~rgy.
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other ●ngles, Axz shows a

similar variation with B.. At
B@ . 0.1 ~elf, Axz h- ral~e~ ~
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Fig. 1. A
‘f

VB E* at 27.5 °(lab)
for O.1-Me and 0.2-MeVbins.
The curve is to guide the eye.

01* I I I ~~

AY ‘PM

*t

.01 -

.0.2 -

J-u4—J

[

A,,

01 t

h
t

Ij
O*fl

.01
‘1I t

1 1 1 t

40 20 80 00
~o,t~m+

@e(dq)

Fig.2.Elastic (curves)●nd break-
up (points) analy~?g powersvs8
protoncm, anglefJt The break-
up data ara for E*=O-O.2MeV.

‘to reaoha Dlateau●t ● value of
about +0.lj At 25° (lab) A=

also shows n rather rapid var-
iation versusW, droppingfrom
0.06 to -0.01 aa W inareaae8;
how~ver, this effeot is not
nearly so striking ●s that
●xhibitedby Axz. In addition,

the variation of Axx with E*

ohanges as ● fumtion of lab
anglemuohmore than it does for
AXz“ tends to drop from

‘YY
●bout 0.1 to ●bout 0.02 an E@
inoreaaea,and the values for Ay

●m usually consistent with
zero.

In Fig. 2 we compare angular
distributions of the elastio
●nalyzing powers (ourves) with
those of the breakup reaotion
(points) for the E* interval
0-0.2 Mev. For Axx and Axz,

large differences between the
elastlo ●nd breakup values are
observed. Suoh differences ●re
not partiouiarly surprising,
beoauseelaatioaoattering leads
to ● puro triplet pn final
state, whereas the breakup
reaotlon near thresholdshould
have ● significant contribution
from the sin610t+ pn atate~
However, proviou

3 J
p+d roau ts

at 22.7 HeV and +d roaulta at
21 MoV showed that the breakup
vootor analysing powers ammod
over the W interval O-1 ?4eV
wm. manor in ●agnitude but
similarin ●ngular shape tc the
oorrosponding ,?lastio quan-
tities. This sotmod to imply
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triplet contributions uhicthwer~ unexpectedlymore importantthan
indicatedby differenthl omsa-aeotion results.lC Our measurement
show that a l-14eV bin is far too large to use if ●ffecta of the
singlet state are to be stud +Bf. Suohaoonelusion uasalsosuggeat-
ed by ?addeev oaloulatlons. In ●ddition, beoause Ax% (or T21)

varies the most with E*, we oonolude that this analyzingpower 18
m?re nenaitiveto singlet-stateoontributlonsthan are the others.
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